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INTEGRATION OF LARGE LANGUAGE MODELS AND SENSOR DATA 

IN RECOMMENDATION SYSTEMS FOR PERSONALIZED 

PHYSIOLOGICAL AND DIETARY MONITORING 

Minukhin S.V., Khaustov D.A. 

Simon Kuznets Kharkiv National University of Economics, Kharkiv 
Wearable sensor technologies play an increasingly important role in modern 

recommendation systems aimed at automated monitoring of human physiological state 

and dietary behavior. Smartwatches and fitness trackers continuously collect key 

physiological signals, including heart rate variability (HRV), sleep duration and quality, 

physical activity levels, step counts, and real-time glucose fluctuations [1]. The integration 

of sensor data with large language models (LLMs) using contextual enrichment 

significantly improves the accuracy of assessing mental well-being, activity patterns, 

metabolic responses, and sleep quality [1]. The approach uses the Health-LLM principle 

to convert numerical time-series sensor data into textual descriptions based on the user’s 

individual profile [1]. It combines this with the PHIA agent employing ReAct multi-step 

reasoning, Python code generation (Pandas), few-shot prompting via sentence-T5 

embeddings and K-means clustering, as well as the GPT-4 Text-to-SQL method with few-

shot learning and RAG for heterogeneous data [2][3]. Hybrid systems demonstrate 84 % 

exact-match accuracy for PHIA on 4000 synthetic queries, 68 Likert points for reasoning 

quality, and GPT-4 achieving 88.5 % precision, 98.92 % recall, and 93.40 % F1-score on 

the PMData dataset [2][3]. Key challenges involve numerical time-series reasoning, 

information loss when converting data to text, noise, missing values, synchronization 

issues, the LLM “black-box” nature, and potential ethical risks of harmful 

recommendations [2][3].In dietary monitoring, post-meal changes in HRV and glucose 

levels support personalized nutrition recommendations [2], while advanced LLM-based 

agents with multi-step reasoning deliver higher personalization for nutrition guidance, 

recovery support, and elderly care through few-shot learning [2][3]. A hybrid architecture 

consists of four sequential stages – data collection and preprocessing, Health-LLM 

contextual enrichment, PHIA-like multi-step analysis, and natural language interpretation 

with few-shot explanations – successfully combining high sensor accuracy with clear 

personalized recommendations. Large language models integrated with sensor data shift 

recommendation systems from passive tracking to proactive preventive healthcare. Future 

research should focus on maintaining sensor accuracy while improving the clarity and 

usefulness of generated recommendations. 
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